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Abstract The mini-gastric bypass (MGB) was developed to address some of the limitations of
the Roux-en-Y gastric bypass (‘‘RNY’’). The RNY has recently been reported to increase the
need for hospitalization for complications after RNY surgery.
To determine the rates and indications for inpatient hospital use before and after MGB in
comparison to similar rates in RNY.
The study is a self reported retrospective study of patients from across the United States
receiving MGB in Centers for Excellence in Laparoscopic Obesity Surgery (‘‘CELOS’’) hospitals
from 2000 to 2005.
Complications and hospitalization in the year before and in the 1 to 5 years after MGB.
1069 patients who underwent MGB were selected for study. The rate of hospitalization in the
year following MGB was 67% of the rate in the year preceding MGB (11% vs. 17%, P < 0.001). The
most common reasons for admission prior to MGB were general medical problems (38%) obstetric
and Gynecological issues (36%), orthopedic problems (16%), gallbladder surgery (9%) and renal
stones in 2%. The most common reasons for hospital admission after MGB were complications
from surgery (29%), gallbladder surgery (20%), renal stones (14%), plastic surgery procedures
(11%), appendectomy (9%), Gynecologic issues (9%) and orthopedic problems (6%). Thus while
MGB complications made up a third of hospital readmissions following MGB surgery the over
all hospitalization rates declined significantly.
Previous studies have demonstrated that hospitalization after RNY gastric bypass increases
remarkably (20% per year). The present study shows that hospitalization following MGB instead
of rising, as reported with RNY, decreases by a third. The MGB has been shown to be a short, safe
successful weight loss surgery in previous work. The present study supports the MGB as a low risk
procedure that decreases the need for hospitalization.
ª 2006 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.Introduction
More than 100,000 Roux-en-Y gastric bypasses (RNYs) are
performed annually in the United States.1,2 Weight loss
* Tel.: þ1 702 215 9550.
E-mail address: drr@clos.net1743-9191/$ - see front matter ª 2006 Surgical Associates Ltd. Publis
doi:10.1016/j.ijsu.2006.06.026after RNY is reported as good in some series and not
sustained in others.
The Swedish Obese Subjects (‘‘SOS’’) study, a case-control
study with respect to outcomes from bariatric surgery,3
reported statistically significant long-term weight loss after
different types of bariatric surgery as compared to controls.
The study matched subjects at baseline on 18 variables,
including gender, age, height, and weight. Of interest washed by Elsevier Ltd. All rights reserved.
36 R. Rutledgethat at eight years of follow-up the average weight loss was
only 44 lbs!
Also of note in relation to the present study was the
finding that in the SOS study RNY patients were more likely
than non-operated patients to be hospitalized in the 6 years
after operation!
The charges and the costs per person for RNY procedures
vary between $10,000 to $40,000 but can even exceed
$40,000 in some cases. The costs for postoperative compli-
cations following RNY are unknown.4,5 The costs of subse-
quent hospital inpatient services in the years after RNY
are also unknown. In a recent disturbing study by Zingmond
et al. RNY led to a marked and persistent increase in the
need for hospitalization after RNY surgery.6
The mini-gastric bypass has been shown to be a short,
safe, and successful weight loss surgery in several previous
papers.7e13 Given the recent worrisome reports of the need
for increased hospitalization following RNY the present
study was designed to address a similar question in MGB
patients. That is, ‘‘What is the rate of hospitalization for
patients undergoing MGB before and after MGB?’’
Methods
Follow up after the mini-gastric bypass
Routine follow up after the mini-gastric bypass includes an
aggressive attempt to keep track of every single patient
undergoing MGB. This begins in the preoperative period
when each patient is educated about the follow up re-
quirements of the MGB program and is required to sign
a witnessed legal document promising to be available for
life long follow up, see below:Follow up after surgery includes requirements for
routine clinic visits and follow up contacts with the re-
ferring physician, as well as supplemental contacts by
telephone and by email.
These follow up contacts included routine assessments
and data collection but, of note, does not include questions
related to rates of preoperative and post operative hospi-
talization in a format that would allow statistical analysis
for this project.
Data sources
Mini-gastric bypass cases from 2000 to 2005 were identified
using the CELOS Quality Assurance database system. The
database contains preoperative, operation and discharge
information for operations performed at all CELOS hospitals in
Nevada, North Carolina, Florida, Texas, Michigan, and Missouri.
Case definition
Between 1/1/2000 and 6/1/2005, 3040 patients underwent
MGB. 2189 patients (72%) had complete follow up. 1069 MGB
cases were contacted via email survey and 50% of patients
with active email addresses were selected for the study.
The top ten home states of patients are listed below:
North Carolinians represented 27% of cases followed by;
Florida, Michigan, Missouri, California, South Carolina,
Nevada, Texas, and Virginia. 2% were from Canada (Table 1).
Email follow up
Patients were contacted by email and asked to com-
plete an online detailed survey form that included, butI recognize that an operation upon my stomach and upper digestive tract is a serious undertaking with known long term risks that
my surgeon and The Centers for Excellence in Laparoscopic Obesity Surgery educational program have described to me
including hair loss, serious vitamin and mineral deficiencies and other known and unknown problems. I am committed to
fulfilling my surgeon’s and The Centers for Excellence in Laparoscopic Obesity Surgery’s instructions for long term follow up. I
promise I will make every effort to follow his directions to protect myself from these and other problems associated with the
bypass.
I will not leave the area following surgery for 7 days after surgery and until I have been seen in my surgeon’s clinic and have
been approved for discharge from the area.
I will return to my surgeon’s clinic at 1, 3 and 6 months following surgery and every year thereafter for evaluation and
further education. In extraordinary circumstances in which I cannot reach my surgeon’s clinic I will go to my local medical
Doctor’s clinic and with his/her approval complete that follow up visit with my local medical doctor. In that event I will make
certain that my medical doctor forwards copies of my clinic visit to my surgeon The Centers for Excellence in Laparoscopic
Obesity Surgery. I understand and agree that my surgeon and The Centers for Excellence in Laparoscopic Obesity Surgery
expects me to return to his clinic for follow up.
I promise that I will go to The Centers for Excellence in Laparoscopic Obesity Surgery’s web site at http://clos.net/ff2-
hosp.htm and complete the “Patient Follow-Up Form” monthly after surgery.
As part of my commitment to careful follow up, I promise to alert The Centers for Excellence in Laparoscopic
Obesity Surgery office of any changes in my address, telephone numbers, email address or health status.
If you agree that everything in the above paragraph is correct, check Yes Here: ?
Initial the paragraph above
Write a Description of the Previous Paragraph and Comments (More than 2 sentences): _________________________
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
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hospitalization.14
Hospitalization measures
The occurrence and type of hospital admissions for MGB
patients a year before and after the index MGB were
characterized for all study patients. Admission rates were
calculated for each year before and after the index
admission. The MGB admission was not included in the
calculation of these measures. Using patient reports, the
causes for the admissions were identified and classified.
Independent variables
Patient characteristics studied include gender; age, aver-
age operative time and hospital stay.
Analysis
Analyses were constructed to answer the following research
questions: First, to determine whether the utilization of
hospital inpatient services decreased following MGB.
Second, the study was designed to determine the
reasons for inpatient hospitalization before and after
MGB. Admissions were classified as General Medical Prob-
lems, Gynecological or obstetric, orthopedic, cholecystec-
tomy and renal stones for preoperative admissions and
perioperative MGB complications, cholecystectomy, renal
stones, plastic surgery, appendectomy, Gynecologic and
obstetric or orthopedic for post operative admissions.
Sampling plan
In the ideal case it would be possible to identify and
measure every single person in the population and to
include every one of them in the study. However, the
follow-up plan for MGB patients includes clinic visits, local
physician follow up, telephone contacts and email commu-
nication. The data collection does not include information
on the particular data points identified for this study, i.e.
pre and post MGB hospital utilization. There was no way to
quickly contact every single MGB patient and have them
return to clinic for this study to be completed in a timely
fashion.
Table 1 Home states
Order Home state Patient %
1 NC 27%
2 FL 8%
3 MI 6%
4 MO 5%
5 CA 5%
6 SC 5%
7 NV 3%
8 TX 3%
9 VA 3%
10 Canada 2%Approximately 50% of MGB patients keep up to date
follow up communications with the central office using
email. A sampling frame was chosen which has the property
of allowing the identification of every single element in the
sample. This consisted of all patients with a functioning
email address.15
For the study to be of value the sampling frame chosen
must be representative of the population. This question of
the representativeness of the sample was addressed by
analyzing a similar smaller random sample of the popula-
tion contacted by telephone. The email convenience
sample and the smaller random sample were then
compared.16
In defining the frame used in this study, practical,
economic, ethical and technical issues were addressed.
The need to obtain timely results prevented extending the
frame to the entire MGB population via clinic visits and
telephoning the entire population.
Convenience sample
The sample method chose patients who had a functioning
email address. It is important to understand the risk that all
sources of variation were included in the study sample.
Non-responders
Many individuals identified as part of the sample may be
unwilling to participate or impossible to contact. In this
case, there is a risk of differences, between the responders
and the non-responders leading to selection bias in conclu-
sions. This was addressed by analyzing a smaller random
sample with data collected by telephone contact. The two
samples were compared to characterize their similarities
and differences.
Survey biases due to sampling frame coverage
problems
This study used email and the Internet as a survey mode.
The use of email and the Internet is useful only to the
extent that the survey email study participants have the
same values as non-email users.
In other studies we have used the telephone and clinic
visits to study MGB patients. Numerous studies have
concluded that it is acceptable to use the telephone to
conduct surveys because the penetration of telephone
within the United States is almost universal.
A random sample was drawn from the compiled list of all
patients that had undergone MGB. This sample was then
contacted by telephone. The results of the smaller random
sample were compared to the much larger email sample.
Results
Convenience sample
A total of 1069 MGB patients with active email contact
information underwent surgery between 1/1/2000 and
6/1/2005. The number of patients increased from 101
38 R. Rutledgerespondents in 2000 to 371 in 2005. The average age was
39 years, 85% of patients were women. The average BMI
was BMI 45  7.
The average operative time was 38 min and the length of
hospital stay was 1.1 days. For all reporting patients, 11%
were readmitted within the first year, compared with 17%
being hospitalized for some reason in the year before
surgery.
This compares to the cumulative admission rate for the
3-year period after RNY of 40.4% reported by Zingmond.17
The rates and indications for hospitalization for the year
before and the years after MGB performed through 2001 are
shown in the Tables 2 and 3 below.
Prior to MGB, the 2 most common reasons for admission
were general medical illnesses and gynecologic or obstetric
related admission. In the 1 year following MGB the most
common reasons for hospitalizations were MGB surgical
complications, cholecystectomy, renal stones and plastic
surgery. If plastic surgery, appendectomy, gynecologic,
and orthopedic admissions are excluded the need for
hospitalization following MGB drops to 6.9%.
Comparing pre and post operative rates of hospitaliza-
tion shows the rate of cholecystectomy increases from
approximately 1.5% of patients pre operative to 2.2% of
patients post operative. The need for orthopedic related
hospitalizations drops from 2.7% to 0.7% and the risk of
being hospitalized for renal stones increases from 0.4% to
1.5% (P < 0.01 in all.)
Random sample
If there is a systemic difference between email responders
and non-responders then the outcome is potentially mis-
leading and erroneous.
To address these concerns a random sample was drawn
from the compiled list of all patients that had undergone
MGB. This sample was then contacted by telephone. The
results of the smaller random sample were compared to the
much larger email sample.
The random sample included a total of 100 MGB patients
randomly selected from all of those that underwent surgery
between 1/1/2000 and 6/1/2005. The basic demographics
of the random sample were similar to the larger
convenience sample and to other previous study results of
the MGB.
For all 100 randomly selected patients, 8% (95% confi-
dence interval: 3.8% to 15.6%) were readmitted within the
first year after MGB as compared with 16% (95% confidence
Table 2 Reasons for hospitalization prior to MGB (overall
rate 17%)
Admission
reason
Hospitalization
proportion
Patients
hospitalized
Percent of
all patient
hospitalized
General medical 37.8% 69 6.5%
Gynecologic 35.6% 65 6.1%
Orthopedic 15.6% 29 2.7%
Cholecystectomy 8.9% 16 1.5%
Renal Stones 2.2% 4 0.4%interval: 9.7% to 25%) being hospitalized for some reason in
the year before surgery.
These results are similar to the larger email sample. The
rates for hospitalization for the year before and the years
after MGB are shown in the table below.
The reasons for hospitalization after the MGB in the
random sample were as follows: complications from the
surgery (2), kidney stones (2), knee replacement surgery,
stricture, surgical repair of anal fissure and ‘‘Tummy Tuck’’
(Table 4). Again these results are very similar to the email
sample.
A comparison of the random sample and the email group
suggest that there is little chance of significant bias in the
larger email group.
Discussion
The number of weight loss surgery operations performed in
America is increasing rapidly. An important factor used to
argue in favor of weight loss surgery, including the RNY, for
the treatment of obesity is the expected resolution of
a variety of comorbid diseases, such as diabetes, sleep
apnea, and hypertension.18e20
If RNY is to be advantageous then one would expect,
along with a decrease in comorbid diseases, a concomitant
decrease in hospitalization following RNY. A recent study by
Zingmond hypothesized that use of health care services
would decrease after RNY. In fact they found the opposite,
significant and sustained increases in the rates of hospital
admissions for morbidly obese patients after RNY.
Their study demonstrated annual rates of hospital
admission after RNY were twice as high as the rates of
hospitalization prior to the RNY operation. This increase
Table 3 Reasons for hospitalization after MGB (overall
rate 11%)
Reason Proportion
of all hos-
pitalizations
Patients
hospitalized
Percent of
all patient
hospitalized
MGB surgical
complication
28.6% 34 3.2%
Cholecystectomy 20.0% 24 2.2%
Renal stones 14.3% 16 1.5%
Plastic surgery 11.4% 13 1.2%
Appendectomy 8.6% 11 1.0%
Gynecologic 8.6% 11 1.0%
Orthopedic 5.7% 7 0.7%
Table 4 Comparison of hospitalization rates before and
after MGB (email vs. randomized sample)
Email
convenience
sample,
NZ 1069
Random
telephone
sample
NZ 100
Hospitalization before MGB 17% 16%
Hospitalization after MGB 11% 8%
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study.
Findings from the Swedish Obesity Study showed that
inpatient costs were higher in surgical patients postopera-
tively and that these costs were found to be directly
related to the RNY.21
Zingmond showed that following RNY, particularly in the
first year, the majority of admissions are for RNY-related
complications. Regarding elective operations, it seems that
after RNY and successful weight loss, individuals undergo
plastic procedures, such as panniculectomy. Additionally,
there is probably a delayed demand for other interventions
such as elective procedures that were postponed because
of a patient’s obesity (e.g., total knee arthroplasty, disk
procedures).
The present study was designed to ask the same
question, ‘‘How does weight loss surgery affect hospital
utilization?’’ In this case the patients studied were patients
that had undergone previous MGB. In contrast to the
findings in the RNY study by Zingmond et al., the present
MGB study showed that instead of the increased need for
hospitalizations seen by Zingmond; MGB patients reported
a drop in the need for hospital care. Also, instead of
increasing the need for resource utilization after RNY there
is decrease in the use of hospital resources after MGB. This
is true even when elective procedures such as plastic
surgery are included. If plastic surgery procedures are
excluded, the decline in the need for acute care hospital
resources is even more remarkable after the MGB.
Why there were fewer hospital admissions
after MGB
The lower rate of hospitalization following MGB as com-
pared the rate of rehospitalization after RNY has face
validity. Face validity implies that a finding appears to
make sense at face value. Does it seem reasonable? IN this
case the early result of the MGB show that the MGB is
shorter safer and easier to perform than the RNY. It seems
reasonable to assume that these good results would
continue following the operation as well. The MGB results
in fewer anastomotic leaks, internal hernias and other
problems.
Risks following MGB weight loss surgery
It is well known that there are some increased risks seen
after weight loss surgery22,23 in general and in the MGB in
particular. Some of these problems are highlighted in this
study. Cholecystectomy24e26 and renal stone disease27
appear to increase after MGB although these overall in-
creases are relatively small. These two problems appear
to offer a further opportunity for improvement in quality
of care. If these two medical issues can be addressed
then even greater improvement in hospital resource utiliza-
tion might be realized.
Sample bias?
A reasonable concern of a study that relies upon self
reported email communication28,29 is that it may havea significant sample bias.30 This issue was addressed by per-
forming a separate telephone survey of 100 randomly se-
lected patients. This was done to look for a selection bias
in the email response group. It is important to note that
the randomly selected group’s findings mirrored the larger
email study almost exactly.31 This strongly suggests that
there is no systematic bias in the email group. In addition
the RNY study included all RNY patients with both short
limb to distal and in some cases of Biliopancreatic Diver-
sion. Also the RNY study is not strictly comparable because
the patient population included self pay patients, Medicare
and Medi-Cal patients.
These findings have important implications for physi-
cians, patients, payers and purchasers of health care.
Rather than expecting a decrease in inpatient health care
utilization after RNY, the costs associated with inpatient
hospitalization may increase. In contrast, the MGB appears
to have a much more positive effect on need for hospital-
ization and, by implication, on the cost of care and quality
of life after weight loss surgery.
Analysis of the 3-year charges before and after RNY
suggested that costs of post-RNY-related procedures and
complications may be as much as 40% to 60% of the costs of
RNY itself.
It is promising to think that these increased costs might
be avoided by selecting the MGB.
Limitations
The research reported herein has a number of limitations.
The study is retrospective and relies on patient self report-
ing.32 Despite these limitations, the study presents the first
comparison of hospitalization rates before and after MGB.
The current study demonstrates that there is a decrease
in hospitalization rates after MGB when compared to pre
MGB hospitalization rates.
Conclusion
The potential of weight loss surgery to result in long-term
weight reduction and alleviation of obesity-related comorbid
illnesses has been the hope that has driven much of the rise in
rates of weight loss surgery over the past decade. The recent
study by Zingmond demonstrated that the rates of hospital-
ization utilization do not decline after RNY but double in the
years after RNY and that many of these admissions are
directly attributable to complications of the RNY.
The present study’s findings show quite a different
result. They show that rates of hospitalization after MGB
drop precipitously and are another justification of the MGB
as a more attractive form of weight loss surgery.
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